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We claim: 

1. A method of making a modified allergen which is less reactive with 
IgE comprising / 

(a) identifying IgE binding sites in an allergen; / 

(b) modifying the allergen by mutating at least/one amino acid in 
an IgE binding site or reacting the allergen with a compound blocking 
binding to at least one amino acid in an IgE binding/site; 

(c) screening for IgE binding to the modified allergen using serum 
or antibodies from a pooled patient population smd screening for activation of 
T cells; and a / 

(d) selecting the modified all^gffljs-^hich have decreased binding 
to IgE as compared to the unmodified atfergen and which activate T cells. 

2. The method of claim 1 furthej^comprising screening for binding of the 
modified allergen for binding to Igy and selecting the modified allergens 
which have decreased binding to PgE, activate T cells and bind to IgG. 

3. The method of olaiin 1 ^/herein the modified allergen is mutated in 
the center of one or more of/the IgE binding sites. 

4. The method of claim 1 wherein the modified allergen is mutated by 
substituting a hydrophobic amino acid in the center of one or more of the IgE 
binding sites with a neutral or hydrophilic amino acid. 

5. The method/of claim 1 wherein binding of IgE to the modified 
allergen is blocked by reaction of a compound with at least one amino acid 
present in an IgE binding site. 

6. The inethod of daim 5 wherein binding of IgE is blocked by reaction 
of the alle/gen with an antibody which blocks binding to one or more IgE 
sites but/allows the allergen to still activate T cells. 

7. /The method of claim 1 wherein the modified allergen is a portion of a 
protein. 
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8. The method of claim 1 wherein the modified allergen is formulated 
with an adjuvant selected from the group consisting of IL 12, IL 16, IL 18, 
Ifn-7 or immune stimulatory sequences. / 

9. The method of claim 1 wherein tne modified allergen is screened for 
initiation of a T cell helper 1 response/ 

10. The method of claim 1 wherein the modified allergen is made in a 
recombinant host selected from the group consisting of plants, animals, 
bacteria, yeast, fungi, and insecncells. 

11. The method of z\^^Jt^G^€m the modified allergen is made in cells 
using site specific mutation/ / ^ 

12. The method of claim A wherein the modified allergen is made from a 
peanut allergen selected froip the group consisting of Ara h 1, Ara h 2, and 
Ara h 3. 

13. The method of^xl^iu 1 wherein the modified allergen is based on a 
protein obtained from a source selected from the group consisting of 
legumes, milks, grains,/eggs, fish, crustaceans, mollusks, insects, molds, 
dust, grasses, trees, wseeds, mammals, birds, and natural latexes. 

14. A modified allergen which is less reactive with IgE comprising 

at least one IgE binding site present in the allergen modified by at least one 
amino acid change or having at least one amino acid bound by a compound 
so that the site no logger binds IgE, wherein the modified allergen activates 
T cells. 

15. The modified afljergen of claim 14 wherein the modified allergen 
binds IgG. 

16. The modified alleAgen oL<lainLi4 made by the process of 

(a) identn^rngTSne or more IgE binding sites in an allergen; 

(b) mutating at least one amino acid in an IgE binding site; 

(c) screening for UgE binding to the mutated allergen and 
activation of T cells by the mutated allergen; and 
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(d) selecting the modified allergens with decreased binding to IgE 
which activate T cells. 

17. The modified allergen of daim 14 wherein the modified allergen is 
mutated in the center on one or more of the IgE binding sites. 

18. The modified allirgen of cl aimM 4 wherein the modified allergen is 
mutated by substituting a hydrophobic amino acid in the center of one or 
more of the IgE binding kites with a neutral or hydrophilic amino acid. 

19. The modified alledgen of claim^l4 wherein binding of IgE is blocked 
by reaction of a compound with at least one amino acid present in an IeE 
binding site. 

20. The modified allerden o f claim 1 19 wherein binding of IgE is blocked 
by reaction of the allergen Iwith an antibody which blocks binding to one or 
more IgE sites but allows / ^fe>llergen to still activate T cells. 

21. The modified ali^rgeh ofl Claim^O wherein the modified allergen does 
not have significantly Altered! or decreased IgG binding capacity. 

22. The modified allergemof claim J cA which initiates a T cell helper 1 
response. 

23. The modified allergen df claim 14 wherein the allergen is a portion of 
a protein. 

24. The modified allergen oflclaim44 wherein the modified allergen is 
formulated with an adjuvant selected from the group consisting of IL 12, IL 
16, IL 18, Ifn-7 and immune stimulatory sequences. 

25. The modified allergen ofdaim 14 wherein the modified allergen is 
made in a transgenic plant or animpl. 

26. The modified allergen of cldim 14 expressed in a recombinant host 
selected from the group consisting affiants and animals. 

27. The modified allergen of claim 17 expressed in a recombinant host 
selected from the group consisting of bacteria, yeast, fungi, and insect cells. 

V 
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28 The modified a.lLn of data 14 wherein .he modified aUergen ts 
b ased on a protein obuul from a source seieered from .he group consrs m g 
o tumes mi,., grains^, fish, crus,aceans, moUusKs, insects, mo.ds, 
.us, grasses trees, weel Um-UJ** and natura. latexes. 
7 ^modified aUeU^ herein the modified aUergen ,s 
m ade from a peann. ailergen sWced from Ure group consisting of Ara 1, 

Ara h 2, and Ara h 3. \ . 

30 A nucieotide moiecu.e encoding a modified aUergen whrch ,s less 
reive with IgE comprising a. leas, one IgE bindmg site present » the 
3— "V at .east one amino acid change so drat the site no ionger 

2rX< — - activa,es t ceus - * 

any of cJainV >5. 'i 21 . n a reMmbinan , 

31 . The moiee>4e of claimJO m a vector for expresston m 



host. 
32 



32 A nucieotide X* for causing a she specific muUation in a gene 

\,., ™«fi«i allereen which is less reacttve 
encoding a protein which y^kls a m<ged allergen w 

wim IgE comprising a, least o^E&^ng site present ,n th aUerg 
mo difl hy a, leas, one amino acW so tha, the s.te no ionger brnds 
IgE bu, wherein .he modified al.ergenWes T cells. 
33 ' A .raosgenic plan, expressing a modified ai.ergen wh.ch rs les 
reactive wtth IgE comprising a. .east one IgE W site present » dr 
C modified by at leas, one amino acid chan^hat the site no ion r 
S . g E, hut wherein the modified aliergen activate^, as defined hy 

any of ^14^6. 17. ^3^ 1 ^- V „ less 

34 X^genic anima, expressing a modified aUergen whiles 
reactive with IgE comprising at ieast one IgE binding she presence 

C modified by at .east one amino acid change so .hat the site nW 
2 .gE, b, wherein the modified aUergen activates T ceils, as defined^ 

any of claims .4^5,46, 17.48J9. W^KO. or23. 
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35. A compound selectively binding to at least one amino acid in an IgE 
bindin^ite of an allergen, wherein the site no longer binds IgE, but wherein 
the allergen rs^able to activate T cells, wherein the compound is obtained 
using a combinaWrid library or combinatorial chemistry and screening for 
reaction with the allergfento produce bound allergen, followed by testing of 
the bound allergen for bindmgsto IgE ^d activation of T cells. 

36. A method to treat an individual to reduce the clinical response to an 
allergen comprising administering to thfesmdividual a modified allergen which 
is less reactive with IgE comprising at least "bne IgE binding site present in 
the allergen modified by at least one amino acid cfeaqge or having at least 
one amino acid bound by a compound so that the site ncMonger binds IgE, 
wherein the modified allergen activates T cells, as defined by^aqy of claims 
14-2^ in an amount and for a time sufficient to reduce the allergic'Yeaction 
to the unmodified allergen. 
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